A dominant negative mutant of PMA1 interferes with the folding of the wild type enzyme.
Misfolded proteins are usually arrested in the endoplasmic reticulum (ER) and degraded by the ER-associated degradation (ERAD) machinery. Several mutant alleles of PMA1, the gene coding for the plasma membrane H (+)-ATPase, render misfolded proteins that are subjected to ERAD. A subset of misfolded PMA1 mutants exhibits a dominant negative effect on yeast growth since, when co-expressed with the wild type allele, both proteins are retained in the ER and degraded. We have used a PMA1-D378T dominant lethal allele to analyse the mechanism underlying the retention of the wild type enzyme by the dominant negative mutant. A genetic screen was performed for isolation of intragenic suppressors of PMA1-D378T allele. This analysis pointed to transmembrane helix 10 (TM10) as an important element in the establishment of the dominant lethality. Deletion of the TM10 was able to suppress not only the PMA1-D378T but all the dominant lethal alleles tested. Biochemical analyses suggest that dominant lethal proteins obstruct, through TM10, the correct folding of the wild type enzyme leading to its retention and degradation by ERAD.